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(54) PROCEDE D'ASSEMBLAGE DE PIECES DE TEXTILES ET PIECES DE TEXTILES COMPOSITES OBTENUES 
PAR CE PROCEDE. 



(57) L'invention conceme un procede d'assemblage d'une 
premiere piece de textile sur une deuxfeme piece de textile, 
caracterise en ce que Ton positionne ladite premiere piece 
de textile sur ladite deuxieme piece de textile, on applique 
ensuite une couche de matiere collante sur la premiere et 
sur la deuxieme piece de textile, de part et d'autre d'au 
moins un des bords de ladite premiere piece de textile, puis 
on solidarise le tout en appliquant une pression sur Tensem- 
ble desdites pieces de textile et de la matiere collante, ainsi 
que ies pieces de textiles composites obtenues par la mise 
en oeuvre de ce proc6d6. 
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La presente invention concerne un procede d'assemblage d'une 
premiere piece de textile sur une seconde piece de textile, plus 
particulierement destine au domaine de I'habillement. 

En effet, lors de la confection dun vetement, il est necessaire 
d'assembler de multiples pieces de textiles entre elles, comme c'est le cas, 
par exemple, pour les poches des vestes ou des chemises. 

Ce type d'assemblage est traditionnellement effectue par couture et 
necessite de nombreuses operations afin d'assurer la solidite et I'esthetique 
de I'ensemble. 

Les manipulations necessaires sont realisees de facon manuelle et 
ne se pretent pas a I'automatisation. Elles sont a la fois delicates et longues 
a executer. 

La presente invention vise done a remedier aux inconvenients 
susmentionnes des precedes de I'art anterieur. 

A cet effet, un premier objet de I'invention est un procede 
d'assemblage d'une premiere piece de textile sur une deuxieme piece de 
textile, caracterise en ce que Ton positionne ladite premiere piece de textile 
sur ladite deuxieme piece de textile, on applique ensuite une couche de 
matiere collante sur la premiere et sur la deuxieme piece de textile, de part 
et d'autre d'au moins un des bords de ladite premiere piece de textile, puis 
on solidarise le tout en appliquant une pression sur I'ensemble desdites 
pieces de textile et de la matiere collante. 

Ainsi, ('assemblage peut etre effectue sans aucune couture, ce qui 
entraine un important gain de temps et est beaucoup plus facile a realiser. 
En outre, ce procede se prete parfaitement a I'automatisation. Les produits 
obtenus sont fixes de facon tout a fait solide et resistante. 
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De plus, la matiere collante venant recouvrir le bord de la premiere 
Piece de textile a assembler, il n'est plus necessaire de prevoir une finition 
de ce bord. car tout effilochage est impossible. 

La premiere piece pourra etre pre-encollee en totalite ou 
partiellement et recevoir ensuite la couche de matiere collante avant ou 
simultanement a I'operation de collage. 

La matiere collante pourra etre transparente, permettant ainsi une 
f.xat.on invisible, ou coloree pour produire une decoration supplemental. 

Les pieces en textile selon la presente demande sont fabriquees a 
part,r de tissus synthetiques et/ou naturels, pouvant comporter du metal et 
pouvant etre tisses, tricotes, non tisses. ou sous forme d'une ccuche de 
mat.ere plastique. Elles incluent egalement les cuirs et les peaux, naturels 
ou synthetiques. 

Dans un mode de realisation prefere, le precede selon Invention est 
caracterise en ce que ladite matiere collante est une matiere thermocollante 
et en ce que Ton solidarise Tensemble desdites pieces de textile et de la 
mat.ere thermocollante en y appliquant une pression et de la chaleur. 

La chaleur en question pourra etre appliquee par pour tout procede 
adapte. parmi lesquels on pourra citer, a titre d'exemple, les ultrasons. les 
rayonnements laser, etc... 

II est bien entendu parfaitement possible d'utiliser une colle a froid 
dont I'assemblage ne necessitera pas .'application de chaleur, ce qui peut 
se reveler avantageux en terme de prix et de temps de fabrication. 

Dans un mode de realisation prefere. le procede selon Invention est 
caracterise en ce que Ton applique une couche de matiere collante sur 
I'mtegralite de ladite premiere piece de textile. 

Ce mode de realisation est plus particulierement destine a la fixation 
de p.eces de renfort ou d'etiquettes, par exemple. et permet en outre de 
recouvnr la piece de textile a assembler d'une couche protectee II peut 
egalement permettre de re-souder d'autres elements decoratifs ou 
techniques, sur cette couche de matiere collante, en I'activant a nouveau 
par un procede adapte a sa nature. 
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Dans un autre mode de realisation prefere, le procede selon 
I'invention est caracterise en ce que ladite couche de matiere collante est 
realisee dans une matiere impermeable. 

Ce mode de realisation permet d'impermeabiliser certains elements 
comme des epaulettes par exemple, ou bien encore certaines parties 
susceptibles d'etre frequemment tachees, comme la partie superieure des 
poches de blouses. 

Dans un autre mode de realisation prefere, le procede selon 
I'invention est caracterise en ce que la matiere collante est un polymere, en 
particulier un polyurethane. Ces matieres ont donne de bons resultats, mais- 
il est bien entendu possible d'utiliser toute matiere collante presentant une 
tenue suffisante. 

Dans un autre mode de realisation prefere, le procede selon 
I'invention est caracterise en ce que la couche de matiere collante est 
appliquee par pulverisation, seule ou en melange avec un solvant, sur la 
premiere et sur la deuxieme piece de textile. 

Ce mode de realisation presente I'avantage d'etre particulierement 
rapide a mettre en ceuvre. 

Dans un autre mode de realisation prefere, le procede selon 
I'invention est caracterise en ce que la couche de matiere collante est 
fabriquee par decoupe dans un rouleau ou dans une feuille de matiere 
collante. 

Cette decoupe pourra etre realisee par tout procede adapte, tel que 
la decoupe par lame, I'emboutissage, la decoupe au moyen de rayons laser, 
d'ultrasons ou de frequence. 

La couche de matiere pourra etre continue mais aussi discontinue, 
sous la forme d'une resille, par exemple. Elle pourra egalement presenter 
des motifs et/ou des gravures. 

Dans un autre mode de realisation prefere, le procede selon 
I'invention est caracterise en ce que ladite premiere piece de textile est 
realisee dans une matiere collante. 
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Ainsi, lorsque Ton active la couche de matiere collante par pression 
et eventuellement par la chaleur, on activera egalement le bord de la 
premiere piece de textile, qui viendra adherer a la deuxieme piece de textile 
lorsque Ton applique une pression sur I'ensemble. Ce mode de realisation 
5 presente I'avantage de renforcer encore la solidite de I'assemblage. 

II va de soi que les formes de realisation du procede qui ont ete 
decrites ci-dessus ont ete donnees a titre purement indicatif et nullement 
limitatif, et que de nombreuses modifications peuvent etre facilement 
apportees par I'homme de I'art sans pour autant sortir du cadre de 
I'invention. 
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REVENDICATIONS 



Procede d'assemblage d'une premiere piece de textile sur une 
deuxieme piece de textile, caracterise en ce que Ton positionne ladite 
premiere piece de textile sur ladite deuxieme piece de textile, on 
applique ensuite une couche de matiere collante sur la premiere et sur 
la deuxieme piece de textile, de part et d'autre d'au moins un des bords 
de ladite premiere piece de textile, puis on solidarise le tout en 
appliquant une pression sur I'ensemble desdites pieces de textile et de 
la matiere collante. 

Procede selon la revendication 1, caracterise en ce que ladite matiere 
collante est une matiere thermocollante et en ce que I'on solidarise 
I'ensemble desdites pieces de textile et de la matiere thermocollante en 
y appliquant une pression et de la chaleur. 

Procede selon la revendication 1, caracterise en ce que ladite matiere 
collante est une matiere collante a froid. 

Procede selon I'une quelconque des revendications 1 a 3, caracterise 
en ce que i'on applique en outre une couche de matiere collante sur 
I'integralite de ladite premiere piece de textile. 

Procede selon I'une quelconque des revendications 1 a 4, caracterise 
en ce que ladite couche de matiere collante est realisee dans une 
matiere impermeable. 

Procede selon I'une quelconque des revendications 1 a 5, caracterise 
en ce que ladite matiere collante est un polymere, en particulier un 
polyurethane. 

Procede selon I'une quelconque des revendications 1 a 6, caracterise 
en ce que la couche de matiere collante est appliquee par pulverisation, 
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seule ou en melange avec un solvant, sur la premiere et sur la 
deuxieme piece de textile 

8. Procede selon Tune quelconque des revendications 1 a 6, caracterise 
en ce que la couche de matiere collante est fabriquee par decoupe 

5 dans un rouleau ou dans une feuille de matiere collante. 

9. Procede selon Tune quelconque des revendications 1 a 8, caracterise 
en ce que ladite premiere couche de textile est realisee dans une 
matiere collante. 

1 0. Application du procede selon Tune quelconque des revendications 1 a 
10 9 a ('assemblage de poches sur des vetements. 

11. Pieces de textiles composites obtenues par la mise en oeuvre du 
procede selon Tune quelconque des revendications 1 a 10. 
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(54) Welded seam garments 

(57) A method of welding seams for an outerwear 
garment, and the outerwear created therefrom. In one 
embodiment, a seam is created between outerwear ma- 
terial segments (10) where dissimilar materials are 
joined together by applying at least one of a liquid bond- 
ing agent (20) and a sheet adhesive (20) between the 



materials and then applying heat and pressure to the 
seam, with or without the use of welding molds (40). In 
another embodiment, a seam is created between outer- 
wear material segments with any seam configuration by 
applying both a liquid bonding agent and a sheet adhe- 
sive to the seam and then applying heat and pressure 
to the seam, with or without the use of welding molds. 
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Description 

[0001] This invention relates to outerwear garments 
with welded seams. 

[0002] Seam joining techniques for garments have 5 
traditionally involved some form of stitched seams to as- 
semble the garment. For the makers of outerwear gar- 
ments, providing a waterproof seam is often a goal, 
since the usefulness of outerwear may be degraded if 
water penetration is possible along the outerwear 10 
seams. For purposes herein, "outerwear garments" or 
"outerwear" refers to jackets or pants. However, general 
reference to "garments" is to any type of clothing, includ- 
ing gloves, mitts, hats, jackets, pants, boot liners, etc. 
Additionally, for purposes herein, "waterproof" refers to is 
a highly water resistant capacity, and not necessarily a 
capacity for complete water impenetrability. To this end, 
outerwear seam construction techniques such as taping 
of stitched seams or applying a waterproof adhesive to 
stitched seams have been used in the past to improve 20 
the water resistance of outerwear, even to the point of 
creating waterproof outerwear. However, these tradi- 
tional seam waterproofing techniques have shown to 
have shortcomings. For example, stitched seams cov- 
ered with seam tape may still be susceptible to water 25 
leakage if the tape were to degrade or delaminate. In 
addition, adding external materials such as seam tape 
adds weight and bulk to the outerwear, and decreases 
the breathability (water vapor permeability), each of 
which may make the outerwear less appealing. 30 
[0003] The technique of welding of material seams, i. 
e., applying heat, pressure and some type of bonding 
substance along a seam, with or without also stitching 
the welded seams, has shown to be an alternative way 
to construct certain material seams. For seam welding 35 
without stitching, successful applications have been at- 
tained for some time in applications other than outer- 
wear garments, such as in the construction of rubber 
rafts, kayaks, waterproof bags, wetsuits and chemical 
protective suits. In such applications, materials of the *o 
same material composition are known to be joined to- 
gether and are less flexible than those used in outerwear 
garment construction. 

[0004] Outerwear garments, on the other hand, often 
include multilayer materials of different composition to 
facilitate warmth, water resistance and breathability. 
Outerwear, particularly outerwear intended to be water- 
proof, requires seams that remain waterproof even in 
extreme weather conditions. To date, traditional outer- 
wear construction methods have been able to attain a so 
waterproof capacity at the expense of decreased 
breathability and increased weight and bulk of adding 
additional materials, such as seam taping to stitched 
6eams. The inventors have appreciated that it would be 
advantageous to produce an outerwear garment by ss 
welding seams using various bonding agents that elim- 
inates the need for stitching or seam tape at the welded 
seam, thus promoting a more waterproof and less bulky 



outerwear garment. The inventors have also appreciat- 
ed that it would be advantageous to weld outerwear ma- 
terial segments of different material composition so that 
various materials and seam configurations could be uti- 
lized to further reduce the outerwear weight and bulk. 

SUMMARY OF THE INVENTION 

[0005] Illustrative embodiments of the invention pro- 
vide a method for constructing a garment, including 

(A) providing first and second material segments, 
each material segment comprising a seam edge; 

(B) applying both a liquid bonding agent and a sheet 
adhesive at the seam edge of at least the first ma- 
terial segment; 

(C) overlapping the seam edge of the first material 
segment with the seam edge of the second material 
segment, thereby creating a seam line, wherein the 
liquid bonding agent and the sheet adhesive are 
disposed between the material segments the along 
the seam line; and 

(D) applying heat and pressure to the seam line to 
weld the seam line. 

[0006] In one aspect of the invention, the seam edge 
of the first material segment may be overlapped with the 
seam edge of the second material segment such that a 
first surface of the first material segment faces a second 
surface of the second material segment, thereby creat- 
ing a stitchless seam line. The first and second surfaces 
may have different material compositions, e.g., in the 
case where the material segments are laminates and a 
shell outer layer of the first material segment is joined 
to a membrane layer of second material segment. 
[0007] Another illustrative embodiment of the inven- 
tion provides a method for constructing a garment. The 
method includes: 

(A) providing a first materia! segment and a second 
material segment, the first material segment com- 
prising a first surface of a first material composition 
and a stitchless seam edge, the second material 
surface comprising a second surface of a second 
material composition and a stitchless seam edge; 

(B) applying at least one of a liquid bonding agent 
and a sheet adhesive at the seam edge of at least 
the first surface of the first material segment; 

(C) overlapping the seam edge of the first material 
segment with the seam edge of the second material 
segment such that the first surface of the first ma- 
terial segment faces the second surface of the sec- 
ond material segment, thereby creating a stitchless 
seam line, wherein the at least one of the liquid 
bonding agent and the sheet adhesive is disposed 
between the first and second material segments 
along the seam line; and 

(D) applying heat and pressure to the seam line by 
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way of a welding mold to weld the seam line and 
join the material segments without stitching. 

[0008] In one aspect of the invention, the act of apply- 
ing at least one of a liquid bonding agent and a sheet 
adhesive comprises applying both a liquid bonding 
agent and a sheet adhesive. 

[0009] In one aspect of the invention, the material 
segments each comprise two layers, a shell fabric layer 
and a breathable membrane layer. 
[0010] In one aspect of the invention, the first surface 
of the first material segment is a shell fabric layer and 
the second surface of the second material segment is a 
breathable membrane layer. 

[0011] In one aspect of the invention, the material 
segments each comprise three layers, a shell fabric lay- 
er, a breathable membrane layer and a backing fabric 
layer. 

[0012] In one aspect of the invention, the first surface 
of the first material segment is the shell fabric layer and 
the second surface of the second material segment is 
the backing layer of the second material segment. 
[0013] In one aspect of the invention, the act of apply- 
ing heat and pressure comprises applying heat and 
pressure to the seam line by way of a metal welding 
mold. 

[0014] In one aspect of the invention, the welding 
mold includes a surface that contacts the material seg- 
ments at the seam line, the surface being between 0.25 
cm and- 1.75 cm wide. 

[0015] In one aspect of the invention, the welding 
mold applies pressure simultaneously to a length of the 
seam in excess of 3cm and up to at least 125cm. 
[0016] In one aspect of the invention, the welding 
mold is curved. 

[0017] In one aspect of the invention, a garment, such 
as an outerwear garment, is made using any of the 
methods outlined above. 

[0018] In yet another illustrative embodiment of the in- 
vention, a method is provided for constructing an outer- 
wear garment. The method comprises providing a first 
outerwear material segment and a second multilayer 
outerwear material segment. The first material segment 
comprising a first surface of a first material composition 
and a stitchless seam edge, the second material seg- 
ment comprising a second surface of a second material 
composition and a stitchless seam edge. A bonding sub- 
stance is provided to bond the material segments. The 
seam edge of the first material segment is overlapped 
with the seam edge of the second material segment 
such that the first surface of the first material segment 
faces the second surface of the second material seg- 
ment, thereby creating a stitchless seam line, wherein 
the bonding substance is disposed along the seam line. 
Heat and pressure are applied byway of a welding mold 
to the seam line to weld the seam line and join the ma- 
terial segments without stitching. 
[0019] In still a further embodiment of the invention, a 



method is provided for constructing an outerwear gar- 
ment. The method comprises providing first and second 
outerwear material segments, each material segment 
comprising a seam edge. Both a liquid bonding agent 

5 and a sheet adhesive are applied to the seam edge of 
the first material segment. The seam edge of the second 
material segment is overlapped with the seam edge of 
the first material segment, thereby creating a seam line, 
wherein the liquid bonding agent and the sheet adhesive 

10 are disposed between the material segments along the 
seam line. The final step comprises applying heat and 
pressure by way of a welding mold to the seam line to 
weld the seam line. 

[0020] These and other aspects of the invention will 
15 be apparent and/or obvious from the following descrip- 
tion and the appended claims. 
[0021] Embodiments of the invention are described 
with reference to the following drawings, in which like 
numerals reference like elements, and wherein: 

20 

Figures 1-3 are side views of material segments 
with varying numbers of layers; 
Figures 4-6 are side views of material segments 
with varying numbers of layers joined using one 
25 seam configuration; 

Figures 7-9 are side views of material segments 
with varying numbers of layers joined using another 
seam configuration; 

Figures 10-13 are perspective views of various rep- 

30 resentative welding molds; 

Figure 14 is a perspective view of a seam welding 
application using welding molds according to one 
embodiment of the invention; and 
Figure 1 5 is a side view of a seam welding applica- 

35 tion using welding molds according to another em- 
bodiment of the invention. 

[0022] Illustrative embodiments of the invention pro- 
vide a method of joining seams in a garment, such as 

40 an outerwear garment, and the garment thus formed. In 
at least one embodiment, welded seams formed in the 
garment have no stitching and no seam tape to hold the 
seams together and/or provide water resistance. Gen- 
erally, the welding process includes providing two ma- 

45 terial segments with edges that are to form the intended 
seam line between the two material segments. The 
shape of material edges and the resultant seam line may 
vary depending on the location of the seam on the gar- 
ment, the function of the seam or other considerations. 

so a bonding substance is provided between the material 
segments along the desired seam line. The bonding 
substance may be one or more of the material segments 
themselves that, when heated, bond the material seg- 
ments together, or may be a liquid bonding agent, such 

55 as aglue, or a sheet adhesive, suchasan adhesivefilm, 
that is applied between the joined material segments. 
The material segments are then overlapped in any of 
various configurations to form the seam line, with the 



5 



EP 1 325 97S A2 



6 



bonding substance disposed along the seam line be- 
tween the two material segments. Finally, heat and pres- 
sure is applied to the seam line for a period of time, caus- 
ing the two material segments to weld to each other and 
form a welded seam. For purposes herein, welding the 
seam line means welding at least a portion of the over- 
lapped material segments together. 
[0023] In one illustrative embodiment, a method of 
stitchless seam welding a garment, and the outerwear 
created from such welding process, is disclosed where 
material surfaces to be welded are of different material 
compositions and a liquid bonding agent, a sheet adhe- 
sive, or both a liquid bonding agent and a sheet adhe- 
sive are used in the welding process. In another illustra- 
tive embodiment, a method of joining outerwear with 
stitchless seams by a welding process, and the outer- 
wear resulting therefrom, Is disclosed where the outer- 
wear material has any number of layers and any seam 
configuration, and the process includes using both liquid 
bonding agents and sheet adhesives. For example, the 
process may entail welding material layers with the 
same material composition or different composition. In 
another illustrative embodiment of the invention, a meth- 
od of stitchless seam welding an outerwear garment is 
disclosed where the welding process includes the use 
of welding molds, in the shape of the desired seam line 
to weld materials of different material composition using 
a liquid bonding agent, a sheet adhesive, or both a liquid 
bonding agent and a sheet adhesive. Welding molds 
may also be used in still another illustrative embodiment 
to weld outerwear seams where the outerwear material 
has any number of layers and any seam configuration, 
using both liquid bonding agents and sheet adhesives. 
The exact material composition, seam configuration and 
welding process utilized to weld the outerwear seams 
will depend on the desired performance properties of the 
outerwear. 

[0024] In an illustrative embodiment of the invention, 
a welded seam is formed in an outerwear garment made 
from laminate material sections where material surfaces 
of different composition are welded together. An exam- 
ple of such a material segment 10 may be a multilayer 
laminate material, for example a two layer material con- 
struction, such as that shown in Figure 1 , where the ex- 
ternal layer, as the garment is worn, is a shell fabric layer 
12 that is laminated to an internal membrane layer 14. 
The fabric layer 12 may be made from fibers that may 
be woven, knitted or felted. The membrane layer 1 4 may 
be a permeable or nonpermeable layer of fabric or non- 
fabric material, and may provide waterproof protection 
while allowing water vapor to escape through the mem- 
brane material layer (i.e., a breathable membrane lay- 
er). 

[0025] The shell fabric layer 1 2 may include one of the 
following materials: nylon, nylon blend, polyamide, pol- 
yester, polyester blend, cotton, cotton blend, wool, wool 
and acrylic blend, nylon and LYCRA® blend, polyester 
and LYCRA® blend, or any other suitable materials 



known to those of skill in the art. The membrane layer 
14 may include a polyurethane material, an expanded 
polytetrafluoroethylene (ePTFE), or any other suitable 
material known to those of skill in the art. In addition, a 
5 durable water resistant coating may be applied to the 
shell fabric, either before or after the material is manu- 
factured, to further enhance the waterproof quality of the 
garment. 

[0026] In another embodiment, the material segment 

10 may be a multilayer laminate material having three lay- 
ers, as shown in Figure 2, where a backing fabric layer 
16 is laminated to the internal surface of the previously 
described membrane layer 14, e.g., to provide protec- 
tion against damage to the membrane layer 14. The 

15 backing fabric layer 1 6 may be made of polyester, or 
other suitable fibrous materials. The backing fabric layer 
1 6 may also provide added comfort for the wearer of the 
outerwear garment since the backing fabric layer 16, 
and not the membrane layer 14, may contact the wearer. 

20 It should be understood that the laminate material is not 
limited to two or three layers of material, and it is antic- 
ipated that a material having any suitable number of lay- 
ers may be used to construct an outerwear garment of 
the present invention. It should be understood that the 

25 first and second material segments are not limited to two 
multilayer segments with the same number of layers. 
For example, a multilayer material could be selected to 
be welded to a single layer material segment where the 
material surfaces of the two segments to be welded are 

30 of different composition. As another example, two single 
layer material segments could be selected to be welded 
where the material surfaces of the two segments to be 
welded are of different composition. Other possible 
combinations of single layer material segments 1 0, such 

35 as that shown in Figure 3, and multilayer materials 
where the material surfaces to be welded are of different 
material compositions are also contemplated within the 
scope of the invention. 

[0027] Once desired materials are selected for the 
40 garment, the materials may then be formed into material 
segments in any desirable size or configuration, de- 
pending on the desired product. For example, the ma- 
terial segments may be die cut using a blade, such as 
a steel blade, shaped according to each segment's con- 
45 figuration. In another embodiment, the segments may 
be laser cut. Other suitable ways of cutting or otherwise' 
forming the material segments are also possible, and 
are contemplated within the scope of the present inven- 
tion. When forming the material segments, each seg- 
so ment to be joined to another segment at a seam is 
formed to have an appropriate seam region, as dis- 
cussed in more detail below. 

[0028] The formed material segments may be joined 
using a lap-type joint such that surfaces in the material 
55 segments having different compositions are joined to- 
gether as shown in Figures 4 and 5. In Figure4, material 
segments formed from two layer material laminates are 
joined so that the membrane layer 14 of a top segment 
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is adhered to the shell fabric layer 12 of a bottom seg- 
ment. In Figure 5, material segments formed from three 
layer material laminates are joined so that the backing 
layer 1 6 of a top material segment is joined to the shell 
fabric layer 12 of a bottom material segment. Thus, in 
this embodiment, material segments are joined so that 
surfaces of the material segments having different com- 
positions are joined together. An advantage of this seam 
configuration may be that no portion of either material 
segment is folded over in order to bond material layers 
of the same material composition, resulting in a seam 
that requires less material and is flat and less bulky. This 
is in contrast to other seam forming techniques where 
the joined layers of material segments have a same 
composition, e.g., where the shell fabric layer of a first 
material segment is joined to the shell fabric layer of a 
second material segment. 

[0029] Before joining material segments, a bonding 
substance 20 shown in Figures 4 and 5 may be applied 
at the seam edge of at least one of the material seg- 
ments. For purposes herein, applying a bonding sub- 
stance to a material segment includes both direct appli- 
cation of the bonding substance to a material segment, 
as well as any other way of providing the bonding sub- 
stance to the material segment. In one embodiment, a 
bonding substance in the form of a liquid bonding agent 
20 is applied to at least one of the seam edges of the 
material segments to be welded. Any suitable liquid 
bonding agents may be used such as, for example, a 
polyurethane-based glue. Such a polyurethane glue 
may be supplied by Huang -Jiang Nan Pao Shoes, Ma- 
terials Factory, Taipei, Taiwan. By way of illustration for 
the two and three layer material laminate embodiments, 
the liquid bonding agent may be applied to the shell fab- 
ric layer 12 or the membrane layer 14, or both, when 
using two layer material laminates as shown in Figure 
4, or to the shell fabric layer 12 or the backing layer 1 6, 
or both, when using three layer material laminates as 
shown in Figure 5. The liquid bonding agent may be ap- 
plied by brushing the liquid onto the seam edge, by 
screen printing, or any other suitable application proc- 
ess. The amount of liquid bonding agent applied to the 
seam edge may vary depending on the size and location 
of the seam line on the outerwear garment, the types of 
layers being joined or other factors. As one example, 
the liquid bonding substance may be applied 0.1 mm 
thick. 

[0030] In another embodiment, a sheet adhesive may 
be applied as the bonding substance 20 at the seam 
edge of at least one of the material segments to be weld- 
ed. The sheet adhesive may be any suitable piece of 
adhesive material that, when heated, bonds to contact- 
ing surfaces. A thermoplastic adhesive film, such as 
may be provided by Bemis USA of Shirley, Massachu- 
setts. USA, is an example of a class of sheet adhesives 
that may be used in conjunction with the present inven- 
tion. More specifically, a polyurethane film, a polyester 
film, or a nylon adhesive film are exemplary embodi- 



ments of sheet adhesives that may be applied at a seam 
edge for bonding the seam. The thickness of the sheet 
adhesive may vary depending on the size and location 
of the seam on the outerwear, as well as the type of ma- 
5 terials to be joined. In one embodiment, the sheet ad- 
hesive film is 0.1 mm thick. 

[0031] In another embodiment, both a liquid bonding 
agent and a sheet adhesive may be applied at a seam 
edge as a bonding agent 20 to bond the seam. The liquid 
10 bonding agent and sheet adhesive may be applied to 
the seam edge, e.g., with the liquid bonding agent being 
applied first to the seam edge and the sheet adhesive 
applied over the liquid bonding agent, priorto joining the 
two material segments together. Other arrangements 
is are also contemplated such as first applying the sheet 
adhesive to the seam edge, with the liquid bonding 
agent applied on top of the sheet adhesive. 
[0032] In another embodiment, single layer material 
segments 10, as shown in Figure 6, may be joined by 
20 both a liquid bonding agent and a sheet adhesive. Such 
a single layer material 10 may be a single fabric layer 
without a membrane, and may be made of nylon, nylon 
blend, polyester, polyester blend, or other fabrics suita- 
ble to one of ordinary skill in the art. The material seg- 
25 ments may be joined using a lap-type joint, as shown in 
Figure 6, or other suitable seam configurations. The ma- 
terial may also include a durable water resistant coating, 
and the material segments to be welded may be cut by 
a die, laser or other cutting process to form the desired 
30 material seam edges. 

[0033] As another example, a seam may be config- 
ured, as shown in Figures 7-9, in a single folded layer 
configuration where material segments of the same ma- 
terial composition are welded together. Many other 
35 seam configurations are possible and contemplated 
within the scope of this invention where both a liquid 
bonding agent and a sheet adhesive are used to bond 
either material segments of different material composi- 
tion or material segments of the same material compo- 
40 sition in an outerwear seam welding process. 

[0034] Once the material segments are configured to 
form a desired seam line and the bonding agent is ap- 
plied atthe seam line, heat and pressure may be applied 
to the seam line for a period of time, or dwell time, to 
45 weld the seam and join the material segments without 
the use of stitching. Both heat and pressure may be ap- 
plied to the seam by heated platens, molding dies or oth- 
er portions of a press moved by a hydraulic, forced air, 
electromechanical, or other means. The welding tem- 
so perature, applied pressure and dwell time may vary de- 
pending on such factors as the type and number of ma- 
terial layers, material thickness, and the location of the 
seam on the outerwear. For example, the more material 
layers to be welded or the larger the size of the area to 
55 be welded, the higher the temperature, pressure and/or 
the longer the dwell time that may be needed to weld 
the seam. Other factors besides those enumerated 
here, as appreciated by those of skill in the art, may also 
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affect the welding parameters. 
[0035] In one embodiment, a liquid bonding agent is 
used in the welding process to bond two-layer material 
segments consisting of a nylon shell fabric layer and a 
polyurethane membrane layer. The welding process 
may require the heated press to attain a welding tem- 
perature in the range of 150°C-200°C before being ap- 
plied to the seam, with a dwell time between 15 and 20 
seconds. The pressing force for the heated press may 
be set at a gauge pressure of approximately 60 pounds 
per square inch. The seam may then be cooled down to 
between 10°C and 25°C, depending on the size and 
shape of the seam and the ambient air temperature dur- 
ing the welding process. Each of the heating, pressure 
setting and cooling functions may be generated by, re- 
spectively, a heating element (e.g., an electrical resist- 
ance heating element, induction heater, etc.), air pres- 
sure apparatus and a cooling element (e.g., a liquid 
cooling system) that are part of the heated press. Addi- 
tionally, the seam cooling process may be facilitated by 
water or air supplied to the cooling element. The result- 
ant welded seam may have a seam width between 0.5 
and 0.8 cm, and may bond all overlapping portions of 
the materials segments or just a portion of the overlap- 
ping portions. 

[0036] In another embodiment, a sheet adhesive is 
used in the welding process to bond two-layer material 
segments along a seam line consisting of a nylon shell 
fabric layer and a polyurethane membrane layer. Weld- 
ing such an outerwear seam with sheet adhesives may 
require the heated press to be heated to between 
1 50°C-220°C, with a welding dwell time of at least 5 sec- 
onds to bond the seam. The pressing force of the heated 
press may be applied by air pressure where the gauge 
pressure is set at approximately 40 pounds per square 
inch. As discussed previously, the welding tempera- 
tures, dwell times or pressure settings may be varied 
depending on the material composition and thickness, 
location of the seam or other factors. 
[0037] In another illustrative embodiment of the inven- 
tion, a method of welding the seams in outerwear ma- 
terial segments with any seam configuration or number 
of material layers using both a liquid bonding agent and 
a sheet adhesive, and the outerwear created from such 
welding process, is disclosed. Welding such an outer- 
wear seam with liquid bonding agents and sheet adhe- 
sives may require the heated press to be heated to be- 
tween 1 50°C-200°C, with a welding dwell time of at least 
between 10 and 20 seconds to bond the seam. The 
pressing force of the heated press may be applied by 
air pressure where the gauge pressure is set at approx- 
imately 60 pounds per square inch. 
[0038] In another embodiment of the invention, at 
least one welding mold is used to apply heat and pres- 
sure to the seam line where material layers are welded 
using a bonding agent, without stitching the welded 
seam. A welding mold may be a structure that can apply 
pressure simultaneously to an extended length of a 



10 

seam, such as simultaneously to more than 1 inch of a 
seam length. In one embodiment, a welding mold would 
not include a roller-type press that applies rolling pres- 
sure at a nip between rollers as they move in relation to 

5 the seam. As shown in Figures 1 0-1 3, the welding molds 
40 may be made of metal and suitably shaped and sized 
according to the shape and size of the desired seam 
line. The welding molds 40 may be made of, for exam- 
ple, brass, aluminum, or stainless steel, depending on 

10 the welding demands on different parts of the outerwear. 
It should be understood that these described mold ma- 
terials are not the only materials that may be used for 
the welding molds, as other suitable materials, whether 
metallic or nonmetallic, may be used. 

15 [0039] The welding molds may be straight, for use in 
straight seam welding, or may be curved or otherwise 
shaped to match the curve or shape of a desired seam 
line. The size of the welding molds may vary according 
to the particular welding application. In one embodiment 

20 of the invention, the molds are between 0.25 cm and 
1 .75 cm wide, preferably 1 cm wide 9(i.e., at a surface 
that contacts the material segments during welding), as 
well as 2 inches high from a support plate, and have a 
length that varies between 3.0 cm and 125 cm or more, 

25 depending on the location or other parameters of the 
outerwear seam. Other mold dimensions are also con- 
templated that maybe used in the welding process. 
[0040] One advantage for using a welding mold in the 
garment construction process may be that the molds 

30 keep the seams aligned and provide a concentrated lo- 
cation for the heat of the welding process, namely within 
the molded area. Another advantage for using a welding 
mold in the outerwear construction process may be 
when, for example, trying to weld curved seams. The 

35 welding molds may facilitate a smooth, high quality 
seam without the puckering that may otherwise occur 
when trying to maintain proper alignment of curved 
seam edges during welding using only a flat surfaced 
heated press without molds or other arrangement. Other 

40 advantages for using welding molds, of any shape, will 
be appreciated by those of skill in the art. 
[0041] A welding mold, in the shape of the desired 
seam, may be attached in some manner to a heated 
press to facilitate the seam welding process. In one em- 

45 bodlment, as shown in Figure 1 4, a single welding mold 
40 is attached to an upper portion 32 of a heated press 
30, with the lower portion 34 of the press 30 including a 
flat surface on which the material segments 10 are 
placed prior to welding. As discussed previously, the 

50 material segments are arranged so that the desired 
seam line takes the form of the welding mold. The mold 
is heated to the desired temperature by the heating el- 
ement of the heated press. The upper portion 32 and 
the lower portion 34 of the press 30 are then brought 

55 together, such as by. electromechanical, hydraulic, or 
human power, to exert a force on the material segments 
10 positioned between the two pressing portions. The 
welding temperature and pressure exerted for a mini- 
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mum dwell time produces a welded seam between the 
material segments. In another embodiment, shown in 
Figure 15, opposing welding molds 40 are attached to 
two sides 36, 38 of a heated press 30 so that during the 
welding process, one or both of the welding molds 40 is 
heated, the sides 36, 38 of the heated press are brought 
together, and the material segments 10 are pinched be- 
tween two welding molds and welded along the seam 
line in the shape of the two welding molds. 
[0042] In another embodiment of the invention, weld- 
ing molds in the shape of the intended seam line are 
used with both liquid bonding agents and sheet adhe- 
sives to weld outerwear material segments of any seam 
configuration. In this embodiment, as with previously 
discussed embodiments, material segments of different 
material composition may be welded together using 
both a liquid bonding agent and a sheet adhesive or ma- 
terial segments of the same material composition may 
be welded together. However, with this embodiment, 
welding molds in the shape of the desired seam line are 
added to the welding process to facilitate the welding of 
the seam. The welding molds may be brass, aluminum, 
stainless steel, or other appropriate substance, and may 
be shaped in any of a variety forms depending on the 
intended shaped of the seam line. These welding molds 
may be used in a welding application such as is depicted 
in Figures 14 or 15, or in other applications as will be 
appreciated by one of skill in the art. 
[0043] . Having described certain embodiments of the 
present invention, various alterations, modifications, 
and improvements will readily occur to those skilled in 
the art. It should be understood that a variety of material 
types, seam configurations, and adhesive agents could 
be provided besides those shown in the illustrative em- 
bodiments described above. Additionally, the parame- 
ters of the welding process itself, such as the welding 
temperatures, pressing forces, dwell times and the use 
of particularly shaped welding molds may be varied for 
particular seam welding applications. Therefore, such 
alterations, modifications and improvements are intend- 
ed to be within the spirit and scope of the invention. Ac- 
cordingly, the foregoing description is by way of example 
only, and not intended to be limiting. 



Claims 

1 . A method for constructing a garment, the method 
comprising acts of: 

(A) providing first and second material seg- 
ments (1 0), each material segment comprising 
a seam edge; 

(B) applying both a liquid bonding agent and a 
sheet adhesive (20) at the seam edge of at least 
the first material segment; 

(C) overlapping the seam edge of the first ma- 
terial segment with the seam edge of the sec- 



ond material segment, thereby creating a seam 
line, wherein the liquid bonding agent and the 
sheet adhesive are disposed between the ma- 
terial segments the along the seam line; and 
5 (D) applying heat and pressure to the seam line 

to weld the seam line. 

2. The method of claim 1 , wherein the step of overlap- 
ping comprises: 

10 

overlapping the seam edge of the first material 
segment with the seam edge of the second ma- 
terial segment such that a first surface of the 
first material segment faces a second surface 
15 of the second material segment, thereby creat- 

ing a stitchless seam line, wherein the first and 
second surfaces have different material com- 
positions. 

20 3. a method for constructing a garment, the method 
comprising acts of: 

(A) providing a first material segment (10) and 
a second material segment (1 0), the first mate- 

25 rial segment comprising a first surface of a first 

material composition and a stitchless seam 
edge, the second material surface comprising 
a second surface of a second material compo- 
sition and a stitchless seam edge; 

30 (B) applying at least one of a liquid bonding 

agent and a sheet adhesive (20) at the seam 
edge of at least the first surface of the first ma- 
terial segment; 

(C) overlapping the seam edge of the first ma- 
ss terial segment with the seam edge of the sec- 
ond material segment such that the first surface 
of the first material segment faces the second 
surface of the second material segment, there- 
by creating a stitchless seam line, wherein the 

40 at least one of the liquid bonding agent and the 

sheet adhesive is disposed between the first 
and second material segments along the seam 
line; and 

(D) applying heat and pressure to the seam line 
45 by way of a welding mold (40) to weld the seam 

line and join the material segments without 
stitching. 

4. The method of claim 3, wherein the act of applying 
50 at least one of a liquid bonding agent and a sheet 

adhesive comprises applying both a liquid bonding 
agent and a sheet adhesive. 

5. The method of any one of claims 1 to 4, wherein the 
55 material segments each comprise two layers, a 

shell fabric layer (12) and a breathable membrane 
layer (14). 
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6. The method of claim any one of claims 2 to 5, 
wherein the first surface of the first material seg- 
ment is a shell fabric layer (1 2) and the second sur- 
face of the second material segment is a breathable 
membrane layer (14). 

7. The method of any one of claims 1 to 5, wherein the 
material segments each comprise three layers, a 
shell fabric layer (1 2), a breathable membrane layer 
(14) and a backing fabric layer (16). 

8. The method of claim 7, wherein a first surface of the 
first material segment is the shell fabric layer (12) 
and a second surface of the second material seg- 
ment is the backing layer (1 6) of the second material 
segment. 

9. The method of any one of claims 1 to 8, wherein the 
act of applying heat and pressure comprises apply- 
ing heat and pressure to the seam line by way of a 
metal welding mold (40). 

10. The method of claim 9, wherein the welding mold 
includes a surface that contacts the material seg- 
ments at the seam line, the surface being between 
0.25 cm and 1 .75 cm wide. 



11. The method of any one of claims 9 to 10, wherein 
the welding mold applies pressure simultaneously 

to a length of the seam in excess of 3cm and up to 30 
at least 125cm. 

12. The method of any one of claims 9 to 11 , wherein 
the welding mold is curved. 

35 

13. An outerwear garment made using the method of 
any one of claims 1 to 12. 

14. A garment made using the method of any one of 
claims 1 to 12. 40 
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